EcoRV restriction endonuclease binds all DNA sequences with equal affinity.
In the presence of MgCl2, the EcoRV restriction endonuclease cleaves its recognition sequence on DNA at least a million times more readily than any other sequence. In this study, the binding of the EcoRV restriction enzyme to DNA was examined in the absence of Mg2+. With each DNA fragment tested, several DNA-protein complexes were detected by electrophoresis through polyacrylamide. No differences were observed between isogenic DNA molecules that either contained or lacked the EcoRV recognition site. The number of complexes with each fragment varied with the length of the DNA. Three complexes were formed with a DNA molecule of 55 base pairs, corresponding to the DNA bound to 1, 2, or 3 molecules of the protein, while greater than 15 complexes were formed with a DNA of 381 base pairs. A new method was developed to analyze the binding of a protein to multiple sites on DNA. The method showed that the EcoRV enzyme binds to all DNA sequences, including the EcoRV recognition site, with the same equilibrium constant, though two molecules of the protein bind preferentially to adjacent sites on the DNA in a cooperative fashion. All of the complexes with a substrate that contained the EcoRV site dissociated upon addition of competitor DNA, but when the competitor was mixed with MgCl2, a fraction of the substrate was cleaved at the EcoRV site. The fraction cleaved was due mainly to the translocation of the enzyme from nonspecific sites on the DNA to the specific site.